09)0*8*** (j p> 02) & m # If ^ m ^) (wmmm&m** 

*WH*1 1-293375 

(43)&BBB 1^(1999) 10326 B 

i*g»J83# P i 

C 2 2 C 21/06 

B2 2D 17/00 B 
17/14 

17/32 A 
503 C22C 1/02 503J 



SSaftft »3fcBO»14 OL (± 15 H) 



(21)fflH»# 


ft»¥10- 103099 


(71)fflHA 


000005083 










(22)fflKB 


¥«l(Mp(1998)4J!14B 










(72)92 Wff 


sseb 








®*JR&Hrt>5fcg^fill#ia Btt&Mtie 














(72)f8W# 










«5*»i*WifrjBagy£ii#ja ux.&m&. 
















68 *A 








aS*ifWHBtfflSJB<>-JEll##! B&SM&a 














(74)f$SA 





(54) OTfiTil'Sr^A^y-fAX h*5<fctf^CD»j&*-& 



(57) [gift] «»IEW) 
[ill Ai-Mg*7Mz^M. ^-fA^ 

im&^m m®&T)i>s. Hit, Mg. m 

n, t l ; tmt&A 1 . t3£ZfiJFWMK>TMV}t LT. 
Fe, S i . Cu, Zn. N i . Sii^*, jgtffl.S£ 
JfiSfcHT, l~5mmOW»SB<tO5t7L^*<0. 5% 
UT. am*0¥^PJffiagii<l. 1 ^mJ£(T. aum 
<Dmm®&5%&CF-C$>K>. J I S Z 2 2 4 8 ^ 

12. 5mm. tt»Jt"©JP Sl~5mmt, 1 



(51)Inta.* 
C2 2C 21/06 
B 2 2 D 17/00 
17/14 
17/32 
C 2 2 C 1/02 



' • ' r . r- f v. 

\ 



:V 



■ V. 



* . • » _ 



I- 



(2) 



H*ttT. Mg : 2. 5~796. Mn : 

0. 2~1. OSS, Ti : 0. 05-0. 296. 

1. &&ZPFZl&ft}*&Vl<Dot>. Fe : 0. 3 
ft. Si : 0. 5%tTF£^*. ^ffia*«fi$^^T. 
l~5mm©^JP8Sfi:cDaiL^0. 5%&LT. atil#» 

% HTT$ -5 d t £4$g* <t -T -5 i!5«9tt 7 )l 5 X * A^& 

y-r^xK 

[»*«2] saiBT^ije^*e«5©^^. cu : o. o 

Z n : 0. 15 %£*T. N i : 0. 0 5%JJl 
T. Sn:0. 0 5S6WTT**c:i:*4#aiT-5iS* 

Cu : 0. 0 1 %J£UF. Z n : 0. 0 9%KTF. N i : 
0. 0 1%iy.T> Sn:0. 0 UOTTWut^ 

mt-rzm&m 1 Kg2*w>i«istt:r;i>$ --^A^y^r 

[ft#J»4] J IS Z 2 2 4 8 It 
»*tt<DjffttfttT. #>L&S$fcagg5cD¥S#l 2. 5 
mm. HKH-©J?Sl~5mmT. 10 0' U±M&fc 

< mTssm-e&zzt&ftmt-rzmxm 1 nmm&m 
3 fan^ i «^ie«wia^ttT;i-5 A^&y-r 
k 

% z. lz&wl t-rzm&m 1 7smm#m4 ran* i jsk 

[«*«6] £W}&m<?>7>y L 7>J>t?*'{-)imfc& 

^&%z. zm&minmm&m 4 isinfri 

^tr-sis*^ 1 7iMt»*«4<Bjti^ i mztzmois, 

[fS#Jg8] §MfflOW>-> 3 >^>/'!--e$ 
-5 Ct*#itt4i*« 1 75Mf» 4 ftn* 1 JBK 
eit®JNNfc:rJl'3=9A*ftW tlx K 
[»*^9] IlttT.Mg : 2. 5~7%. Mn: 
0. 2~1. 0%. Ti : 0. 05~0. 2%£^*, 
fe«i:tP^pIjgM^F*E#l05^, F e : 0. 3 
S i : 0. 5%6CF. a>&ft-5iS»£*PiaU 

f%&mm t?*<i t d >s? y v > s> -v x u l . 

[»*«io] Bdi2®^co^ii+a*, u>y^y 
ziz&®&frz>ffi#m 9 icg2^©ii5«int7;p = ^?a 



**BB¥ 1 1 -2 9 3 3 7 5 



[»#JS1 1] mUT*JXL*to%><D5?>, Cu : 0. 
0 5 XEIT, Z n : 0 . 15 96£TF. Ni : 0. 0 5 % 
BIT. Sn:0. 0 5 %&.TftZZ.ii*:ftm£T2>iil 

#JS9ifca«*«i oiciB^wiawttTjps^^A^ 
*#a<t-r-5is^ 9 Tbmmxm 1 1 ran** 1 mizmm. 

0 . 4 5-0. 7 5m/sTffoCi<£1# 

m izTzmxm 9 75M»*^ i 2 isin^ 1 diciest©;!; 

[H*S14] Jt»JtT. Mg : 2. 5~7%. M 
n:0. 2-1. 0%. T i : 0. 0 5~0. 2%. SI 
SBA1. *5<fct/^SIMW^F*e#I©^^. Fe : 0. 3% 
S i : 0 . 5 %£TF. C u : 0 . 0 5 %«T. Z 
n : 0. 1 5%JUT. N i : 0. 0 5%!UT. Sn : 

o. o sxuT&stsmm&mffii,. «m»m&iM7 

7?>i>\ ; ?v7\zii>otinm$L&tt1iai,-o-oQ. as — 
o. 7 5m/s-r<g^co^iittD*fT^. ^osaiey^ 

^ j v^^ytcJ;Oi«3S<om2Stai*fTVi. 

5 — ^A-g-^y-f^X KSr. l~5mmGD|$/PBM£cO^ 

TUtwo . 5 %^t, stD$sj<£>¥*intesga< 1 . id 
mHT. atB#»<o®«*^5%«Ttb. mmm&mz 
-riz. j i s z 2 2 4 8 &mtt&mftm%m<o 

30 JffltffttCtO. Jf L^a5feS3SB<D^g^l 2. 5m 
m. ^fr©fSl~5mmT, 10 0° m±fHft< 

^y-f*x hcDsait^s. 

[0 0 0 1] 

mmomTzmffiftmi *%fmt..&m&7)i>s.->? 
&&&y'f*xhi$£&*:<ommjjmzMi < . »b<« 
e»*fflaBfiox^-7 7^-AOisi^. fine's©* 

[0 0 0 2] 

[fi£*<D8tff5] y-f hfe^^SiiSjST^S^^ 
doy-f hte-C^iSLfeTJl/S^^A^y-f *X 
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[0 0 0 3] 0tj*tf. 0 7 JC^T«fc^/«C*«:Sr«|JSE-r-S 
SaSffifcttLTiDX^-X^-Ate. «£3fe. 

^-A^TVbS^A^&JftnJgttT. 7^-X7l/ 
[0 0 0 4] TJPS^-f** H4. -Wi^Axh 10 

ttOeofH^&KKttStf*!)**. ft 

[0005] i^tgttir. fr-z>f&®m&-?z,n<Dmm$:'}>- 
*<i<t9t. 9-3610 ^«$gic«. mm.% 

Si : 5~1 3%. Mg : 0. 5 %UTF. Mn : 
0. 1~1. 0%. Fe : 0. 1~2. 0%*^trAl 
-S i -MgMW7;P5r^A^^A7 h^TClf 
ifiU #&nfc7JP5^*X 0 0~5 5 OtlC 

MUfct, 1 Ot/»aT©ft«T«iiSTt^ 
•T-SCLtT. ^j*^b^Sr±2. 5%£TF. 3f^&££ 
2 0 0MPa. #Ut2 0%*|§«k3<i:-r«.ra^*i*^„ 
[0 0 0 6] ftffl¥-9 -3 5 8 2^^(C«, A 30 

1 -Mg-Zn-Cu^My-fAX h&TttiBU 

©#0§¥9-3 5 8 24i&?8fcte. Mg : 3. 0~5. 
5%, Zn:l. 0~2. 0%, Mn : 0. 05~1. 
0%, Cu : 0. 05~0. 8%. Fe:0. 1 0~ 
0. 8%£^tr7JUS-^A-&&£JB<>vr. l 0 0 
MP aTSJEE^jg-r-S^ttCtO, §IS?S$^J3 0 0M 

[0 0 0 7] #13^9 - 4 1 0 6 4^^lt«. A I - 40 

fcStS £ *> tlZ>m&m 7)1 5 A <fc 

#W¥9-4 1 0 6 4n&mziZ, Mg: 
2. 5 — 5. 5%, Mn : 0. 1~2%. S i : 0. 
2~0. 6%, Zn : 1~3% &<Stl7 )l< 5. AS 
&Srffl(,vc. 5 0*0/111 i n«±CD#2flj£g-T?])i@$ 
ii\ 1 5 0~2 2 CCcDMftlgHTO. 5~1 

6<&mtam-rZ>ZHZJ:K) x ^II^SOOMPa, 50 




1 1 -2 9 3 3 7 5 



4 

#zftoi 0 96^#en-5i<Diett*t*-5>. 
[0 0 0 8] Sic, #x<tu ^aBS&ircDfHjoxtf- 
^s&riiTvus^A^&eDy-f;*!;*. his£jgic«t vrnts. 

Stl*^5 i 7'J>^3lx-f-;pS&i:LT. 1 - 6 

0 4 7 l^?fitc«. 7Jl-$^A^, (J IS) 
ADC6®Mg:2. 5~4. 01S% J: D^WS£d> 
fc<Lit, 1. 50SMg^2. 4 011%. 0. 30 
^Fe^O. 8 011%. 0. 20^Mn^0. 3 91 
S%, Si^l. 011%. 5$fflPF1*iBW&*5cktfA 
IttiCtT. 9. S£*<DADC 6£ 

ttffi$SSST#-5i-r«.58^*S. #if 1- 

2 1 5 6 6 6^&$8lCfi. 7^$ZDA^S, (JI 
S) ADC6CMg:2. 5~4. Ol§%«fc0^ti 
£4>&< Lfc. 1. 53£Mg=£2. 4 9lt%. 0. 4 
^Fe^l. 011%. 0. 4SMn^0. 611%. 
0. 2^Si=£0. 411%. m&*WM*HV>>2><kZf 
AltfSCtT. 9. »©ADC6 

[0 0 0 9] 

ga^9-3 6 i o^^sta. y-r #x bmz£.z>mm'& 
izmmmmvmmmz&wt u do^wt^atiiis 
a-cs^ff^n-sfc*. sign;*, h^tg^^-fr-s. 

[0010] 9-3 5 8 2 *t^?8*5<i:tf# 

« 5 F9-4 1 0 6 4^ffilCP8^-r^A 1 -Mg-Zn 

[001 1 ] MIC, 4$§a¥ 1 -6 047 1 ^'£m& J:tf 
#ga¥l -2 1 5 6 6 6^««. Mg-^W»75i2. 5 

i*%*^-e£-5©-?3&ga*/j>.$ < ^s*j-e-n*<& o . 

$.ftMffitlfttfmi<\ FettlidtO. 311% 

[0012] *^b^cdsus«. ^&mm&&<mm&m 
m-cnfa<D®®*mmm'?£m\z£m-rz> z. £.*m% z> 

A. HT/X^&i*. §|?g^$<!:^lc^:€?^#^S* 
[0 0 13] 

iTfc$5SiS|5t$^A 1 -Mg«®7;R^A 
^h{C^5^T. ^?L^. Al-Mglft^, Mg-S 




i mt&Vi. A 1 — S i — F e #{fc£4&^©iitiJ«i (Et 

M g - S i «Hb£-4!J&tfA l-SI-Fe %fc£VHtm 

Mg:2. 5~7 96. T i : 0. 05~0. 2%ijgS 
gsftlU Mn : 0. 2~1. 0 96 iJSSSxiO, $f£L< 
tt. 75TVFtl«J<Z>-2-&Fe : 0. 3 96^$t<h F e 
S£«<. HICS i : 0. S^iUTi-r*. 
lC^STffl^$6^>tLTCu : 0. 0 5 Zn: 10 

0 . 15 %£*T. N i : 0 . 0 5 96KTF. S n : 0 . 0 
5 96£rF£U 1 ~ 5 mmf*3JP8Bf£T<DS;?U$5£ 

&<-rn«. j i s z 2248 &M*mtttftti*3r 

tt©m&m£{C±0, #L&jyfe$gB©¥&an 2. 5 
mm. a»>t<OJP$ 1 ~ 5 mnK&gBftfCiiUT. 10 0 

m&& % i — b7U— A. *#:$r^-r-5-y-X^>->3 20 

[0014] sj-5, &iftw<Dmm&7)i'S.y'( #x h 

«. S»i£T. Mg : 2. 5~7 96. Mn : 0. 2~ 

1. 0%, Ti :0. 0 5~0. 2%, JS8BA 1 . *5«fc 
iPFoIffiW^M^cDp^, Fe : 0. 3 96*#t. S i : 

o. 5 %ut mmmzmtste^-c. i~5mm 

Sg*U. 1/imKT. &ffl$&©®«**<5 96«T-C& 30 

[0 0 15] f UT. h9I2^bIj!S^*E^Op^, Cu: 
0. 0 5 96£TF. Zn : 0. 15%KT, N i : 0. 0 
5%«T. Sn:o! 0 5%61TT$0, $?*L<tt, 
C u : 0 . 0 1 %&,T. Z n : 0 . 0 9 %HT, N i : 

0. 0 1%£TF, Sn:0: 0 1 96EA"FT<&-3;r£:£1# 

[0016] *Jfc. J I S Z 2 2 48 &Jg*mi8l 
2. 5mm, S4§*>f©JP$ l~5mmT, 10 0° £t± 40 

[0 0 17] &2%W<DH6l®&T)l'5.y<jjXh<DMm 
^ffttt, S*itT. Mg : 2. 5~7X v Mn :0. 2 
~1. OX, Ti : 0. 0 5~0. 2%&S^ g|gBA 

1. iJi^pJMM^^IO^^. Fe : 0. 3 96* 

S i : 0. • 5X'^T*6fe**».*i«MIU, wlUm 




**Bfl¥ 1 1-293375 



? y yi* €r y ^ > s> v ^ y ^»c«t o tnmm &h m l -d-o 
<sa<o^istai$fT^. t^^vL^^yv^^-v^m 

t£.zf 7 > i? r X U - □ S-S ^fc'^-c^s* 

[0 0 18] ^2«H^oS5«9ttr^3^<*X KDSSig 
^ftfCiJ^T, ^SimPfm.^O*,. Cu : 0. 0 5 96 
KAT. Z n : 0 . 15 96 WT. N I : 0 . 0 5 
Sn:0. 0 5 %«T<h tT-S. 
fllte:^ > V X U — 7i77>vtf7 y<DjS»S"I. 

<£j*©a§iftffi£ii)igLc>c>fTiA. -€-<z>¥J$&&£ 
0. 4 5~0. 7 5m/sTfTOd<i:*#SSfr-5. 

[0019] &r>mftmz\z. izm&TJi'S.y-iJjxb 

<DM&Jjm\t. MfiJtT. Mg : 2. 5~7 9S, Mn : 

0. 2 ~ 1 . 0%. Ti:0. 0 5-0. 2 96. SSS&A 

1. *5«t^Bjja«^*e^©^^. Fe : 0. 3 96* 
S i : 0 . 5 96£TF. C u : 0 . 0 5 96J&IT. Z 

n : 0 . 15 %&LT, N i : 0 . 0 5 % S n : 

o. o 5%uT&$tsmm&mffii,. m^mm^-c t 
D>s77>>'rxu-7'i;aii„ u>a^*:/iMr 
zr^y^^^y^iz^ommmmmiy-o-Do. 45~ 

0. 7 5m/s-C«ji(DSlStm*ffV^ ^"PWiay^ 

v ? v^yyjc«k0iSii©m2itai*fTV^ mmm<o7)u 

mHT. Sai^©SW*^5%£iTiL, i^jaasifi* 

TIC. J I S Z 2 2 4 8 &Jg*mfttf 
Jffttf^tCit). Jf L^A5fe^ggCD^g*U 2. 5m 
m. 5tSfc>t©;iI£ 1 ~ 5mmT. 10 0° &L±M.WI?3l< 

[0 0 2 0] ^WOitfSSttT^S^^X 
(1) Mg : 2. 5~7% 
^@Sr25.«T. Mg : 2. 5 %*§|T«5fi«[S)-h©^ 

*mn^<. »i«nttt>si>. Mg : 7%*mxz> 

t^T, Mg : 2. 5~7 96frS. SfSKtt, M 
g : 3~6%T*S. 

[0 0 2 1] (2) Mn : 0. 2~1. 0% 




7 



lege*. &M£<Dmttg&Vj±-rz>$i8:tf&z > . Mn : 
0. 2%5fc«Tte^<D5»*at/h3<, Mn : 1. 

fi£BbT«9tt7>t<£T-rS. ffioT, Mn : 0. 2-1. 

[0 0 2 2] (3) Ti : 0. 05-0. 2% 

^S*/h$<-r-534***-r*. Ti : 0. 0 5?S*$ 
TH-£CD#|#at4>&<, — Ti : 0. 2X$aA5 

<t. a i - t i fl:^*^avT§l5S^$^fiT-r-5. io 

SfoT, T i : 0. 0 5~0. 2%£-r-5. 
.[0 0 2 3] (4) Fe : 0. 3 %5fcjft 
Felt ^<^W-r-5t#f«aroFe{t^*^J5ELT 

e : 0. 3%*Stt-rs. 
[0 0 2 4] (5) S i : 0. 5 %£TF 
S Hi. ^ttlcSpa-T-SiMg-S Uk&®>&M0LLm 
ttO®T?&ffl<T^l3lM?FM#lTa&-5. ftoT. S i : 
0. 5%OTtt'5. 

[0025] (6) Cu : 0. 0 5 %«T. $f$L<fi 20 
Cu : 0. 0 1 %J^T 

cult a i -c u{t&®&§ 1 tiiVT®i<t&m&-rtt 

Wmb^fm®'Z$>Z>. Cu : 0. 0 5%£*T, $?£U< 
ttCu : 0. 0 1 %KT<tt5. 
[0026] (7) Zn:0. 15 %£TF, »JL<tt 
Z n : 0. 0 9%£AT 

Znit Mg-Z n<k^*SffiUXf!H4*HS-r-5?F 
nTjeWTM^T*^. Zn : 0. 1 5%gTF. $f*L< 

ttZn : 0. 0 9 %UT £•?%>. 
[0 0 2 7] (8) Ni : 0. 0 5%£tT, »JL<H 30 

N i : 0. 0 1 

Nilt A 1 -N i {fc^*StnLT«!H4SrE§r-5^ 
^&#PFM4re&<5. Ni : 0. 0 5%KT. $?£L< 
UN i : 0. 0 1 %KTtt5. 
[0 0 2 8] (9) Sn: 0. 0 5%KT, (f*L<tt 
S n : 0 . 0 1 %J£AT 

Snli, tttt*H#r*^j^**S*h?**. Sn : 
0. 0 5%£IT, «FiK«'S n : 0. '0 1 %£tTtt 
*. 

[0 0 2 9] (1 0) ^ffl-Jl^SSS^^X, l~5mm 40 
^S6ffiXO^?L^0. 5%UtT 

fr$IC«S*R«-T. «»J0*1 mm*»Ttt»*£»i; 

5 mmSiAS £ 3 * omif^^ai^ic^: 0 ®&<D{&T& 

S?^oTl^U«ffi^<. 1 ~ 5 mm|*3iPg&&T-<Dgi. 




1 1-293375 
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S) /ffl^fc7;U3^^A^CD*ttfi] X 1 00 
(X) . i:LT»ai-r-5. 

[0 0 3 0] ( 1 1 ) Stn<83»¥SiRffiMSg : 1 . 1 u 
mPUT 

fltH#><!:te. Al-Mg*ft&«. Mg-S l&it-S 

A I -F e -Mn3Sfl2£$j^£U3. &ttJ4&©¥i$ 
Rffi^gti*. 6 0 OffifTS^bfcaai^^i^CiS 
«£J$oR©figl;:&gLT#<i&£. StM&tt. «?/5Ktc 
iT*5Mg. Si, Fe. Mn*t£-glC^r 3*1-5* 

O^Rffi^S: 1. 1 um&m7LZ>tmte.tf±%<fc 
T-T-5. fcT. StHfe©¥l^R«S2« 1 . 1 //ma 
Tt-T-5. 

[0 0 3 1] (1 2) J|m4&©®«5£ : 5%JUT 

Sm4&©Mmi. ^RffiMig&tismiice o ofSTg 

fc. Mg, Si. Fe. Mnd*#ai;:^r£tt-3*§£\ 
*S3S : 5%&gA4t|ltt^t<iTt5 0 S£oT. 
[0032] (13) J IS Z 2248 

2. 5mm. |itg*H-©JP£ 1 ~5mmT. 10 0° 

m^wm-r^^t lt. j is z 2248 & 
a«»ffltfst»^f}£***-5. -e©? 01 

3iC^-TJ:^tC. ltg|fr^2I@©XAIC«-Br. ^©*5*i 
SPICjf^^^^T, ffc*ICffi«£;!n*T£i£©Jfcl;:tttf 
•5^ft-Ca&^„ : t. Jf&JieSfcSggB©^ 

m : r . ^APbKDSIH : L = 2 r + 3 ti LTlffitfKSfc 

*fT^. 100° &L±n.%itfi<mr°imT-&tu*, mm 

L&flrflSSgB&CD^Sai 1 2 . 5mm, U&ftCDmtS 1 ~ 
5mmT. 10 0° R±*tfTfe, Jffnfc «fctf»g!W:£ 

•f*XHt I^CJ IS Z2 2 48 

m^mt^owmfm^ 20 0 ggoftra»rt5. 

[0 0 3 3] (1 4) -tH" 7D>ay7>-/tX'J-y 

[0 0 34] (15) U^^f^^tf? 
•7 

[0 0 3 5] (16) ^M50. 4 5-0. 7 5m 

/ s Ttam. L^&me>m 1 stw 

<£3£©Sll »ffl©TO££a<0. 4 5m/s*S§T«. 
«0tf-©3g£#^<fc-5. <£S©SB 1 ttfi]a<-5t 

£«©«£, fc«fctf;&na«ttaTfc¥^«7><o. 75 




m/s*IA.4i. ^7>vrXU— yrtO»»lc«74< 

i$&«*0. 4 5~0. 7 5m/stn. 
[0 0 3 6] (17) y7>^tfy^7>j;t^ 

$o 1 

[0037] (is) &£.n&$kv>t&mwfi\9! 





Mg 


Mn 




2.5/7 


0.2/ 


if* L<(t 


2.5/7 


0.2/1 


ni&m i 


4.5 


0.51 




2.5 


0.48 




15 


0.23 




4.5 


0.48 




4.5 


0.48 


nasw 6 


4.5 


0. 51 




15 


0.51 


HrJfeCT 8 


15 


0.95 




6.8 


0.48 




15 


0.51 


Jt«#lll 


16 


0.45 


J±«W12 


2.2 


. 0,51 




8.8 


0,51 


Jib«0!ll4 


16 


0.13 




16 


1.25 




16 


0.45 


J£tt0!17 


16 - 


0. 45 


Jttt0*18 • 


16 '• ; 


0/45 




16 


0.45 




16 


0.15 



[0 0 4 0] 



(6) tfrBfl 5 ? 1 1 - 2 9 3 3 7 5 

* S^AX HC##>£tJ;tf;*»£&S4>£tfT. &&&& 
[0 0 3 8] 

mme>&m i > 

(i) 7;^^*7h©fflfS 

^«S8«^®ffl-T€>fcJ6. S 1 i3«tlX^2 IC^TA 1 - 

[0 0 3 9] 
[|gl] 





- 




Ti 


Pe 


Si 


0. 05/0. 2 


<0.3 


SO. 5 


0. 05/0. 2 


<0.3 


SO. 5 


0.05 


0.20 


0.19 


0.10 


0.21 


0.22 


0. 10 


0. 19 


0.22 


0. 15 


0.21 


0.22 


0.15 


0.21 


0.22 


0.20 


0.20 


0.47 


0.15 


0. 29 


0.22 


0.05 


0.21 


0.22 


0.20 


0.21 


0.22 


0.20 


0.20 


0.19 


0.15 


0. 23 


0.25 


0. 15 


. 0.20 


0.19 


0.20 


0. 20 


0.19 


0.15 


0.'20 


0. 19 


0. 25 


0.20 


0.19 


0. 10 r 


0.74 


0. 19 


0. 15 


0. 23 


0.73 


0. 25 


0. 23 


0.25 


0.25 


0. 23 


0.25 


0.03 .. 
.' [IS2] 


0 r 78 


0.75 



(7) 



II 

Cu 
SO. 05 

« , -*L<« SO. 01 

mmw i o. oi 

Stttffl 2 o. 01 

Hift« 3 o. oi 

SfcffitfJ 4 o. 01 

niaw 5 o. oi 

nmt 6 o. 04 

nt&m 7 o. 03 

mmm a o. 03 

HISW 9 0. 04 

Mt&WlQ 0. 05 

Jttttflll 0. 07 

tt«0U2 0. 04 

ibft&m 0. 05 

ittmii 0. 04 

J±«?0!I15 0. 05 

ifc«*flll8 0. 08 

ib<SWI17 0. 05 

JttWUB 0. 10 

J.t«Wl9 0. 05 

S£*B«20 0. 08 

[0 0 4 1] (2) 

0 M Pa T. y7>-»XU — ^tt-y-'T 7 n 
0. y^>^r^y«ltg6 0mm-C3acDU 
ttl/fe. HIS0iJ5i3«fctftfctfc0iJl 9tt'J>2f& 

UtLfc. ^SHCte. 01 2\Z^T3 0 0^©* 

* 1 \Z7ji-t&)8.<DT)US.-Vl*$&mM : S: 7 0 0 

**u-:/fc&»Lfc. •f-i/T, u>^-y/tfy7 

SrO. 5 4m/sT&&cr>|glStm£fTl^ ig^T, M 
m/s £LTii5&<Z>Sf£2attiJ£fTo7c,> H^J5 



ftM 1 ?! 1 -2 9 3 3 7 5 
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ttJft (SSN) 

Zn Ni Sn 

SO. 15 SO. 05 SO. 05 

SO. 09 SO. 01 SO. 01 

0. 05 0. 01 0. 01 

0. 09 0. 01 0. 01 

0.05 0.01 0.01 

0. 07 0.01 0.01 

0. 07 0. 01 0. 01 

0. 15 0. 04 0. 05 

0. 10 0.03 0.04 

0. 10 0. 02 0. 05 

0. 15 0. 04 0. 03 

0. 15 0. 05 0. 05 

0. 10 0. 05 0. 05 

0. 15 0. 08 0. 04 

0. 20 0. 05 0. 04 

0. 15 0. 05 0. 08 

0. 15 0. 04 0. 05 

0. 10 0. 07 0. 05 

0. 20 0. 04 0. 08 

0. 10 0. 05 0. 07 

0. 20 0. 09 0. 08 

0. 20 0. 10 0. 08 

JjtfmttIZ 8 k P a CJrfaJES^T- 0 . 92kgf/ 
cm') *T*BELfc. fcfc* U3li6#l 5 te, U >tf^v 
^SrfflH-T. <gj$<Dfg 1 tttaa<— JgjTe&o * 

fcf J- 4 P^EEtHtmtS. 3 O k P a 
0. '7 0kgf/cra') Ti&ofe. 
[0 0 4 2] (3) TJUS.y-ftlX b<D5.i7amm 

mmm<DT)is.->? a-&&^ ax hco^t, mm. 

40 S.-OM.^0Mttm] XI 00 (%) . LVTWMls 

S.-VAG&ymxbiZ-O^-CO. mm (mm) . 
lioti. ftJ?8B&©^?igs (%) . Sttitto^B 
ffl^S (Mm) . &ffl^<D®«2£ (%) 3 IC 

[0 0 4 3] 
50 [^3] 
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mm una 





(on) 


00 


(/im) 


OK) 










1/5 




£1. 1 


£5 


HUE 


WW 






1 


0.1 


0.89 


2.0 


o 


o 


o 




3 


0.1 


0.91 


1.8 


o 


o 


o 




3 


0.1 


0. 96 


2.4 


o 


o 


o 




3 


0.1 


0.99 


2.7 


o 


o 


o 




3 


0.4 


1.02 


3. 1 


o 


X 


X 


ftJ8H6 


3 


0.1 


1.04 


3.9 


o 


o 


o 


JISS0?7 


3 


0. 1 


1. 03 


2. 9 


o 


o 


o 


X^-<f If) * v 


3 


0. 1 


1.07 


3. 1 


o 


o 


n 


HJSW9 


3 


0.1 


1. 08 


4.8 


o 


o 


o 


l£t£0UO 


5 


0. 1 


1.08 


4.2 


o 


o 


o 




0.5 








o 


o 


o 


ifc«0«12 


1 








o 


o 


o 




5 


0.1 


L 27 


10.2 


o 


o 


o 




0 
















3 


0.1 


L 19 


4.5 


o 


o 


o 


lt«WI16 


3 


0.1 


1. 17 


3.2 


o 


o 


o 


Jfc»Wl7 


3 ■- 


0.1 


1.19 


4.7 


o 


o 


o 


JttWIlB 


7.5 


0.1 


L20 


5.5 


o 


o 


o 


itt*0«19 


3 


0.8 


L 07 


3.1 


X 


X 


X 




3 


0.8 


1. 15 


4.2 


X 


X 


X 



co 044] (4) mwm&m. 
mi 2 jc^c-rasBiTo. 5~7. smmtemznim. 

0. 2%j»^j. .Sl'ilift'S. #tf*5,J:tf 



*mw.<z>¥-tiiftumxr&i%mvT. 0i.3ic«r.j is 

Z 2 2 4 8 ^fll«)|sfftlftt^»©Jfft^ffilc«t:.5 
i*tfc£frlA, 18 0° tttfXfc^n*J<fctf£Sa*£U& 

[0 0 4 5] 
K4] 



_ «) 1 1 -2 93 3 7 5 

15 16 

(HP») OlPa) W (j/c,.) At584T5ftit: 





14D. U 


CSV. J 


11 ft 


25. 6 


1 OA * 

180 






inn ft 


171 Q 
ill. 0 


ID C 


OC c 

35. 5 


180 * 




3*cOtHJ7! J 


HQ ^ 

I Jt7. 0 


cov. a 


lb. r 


31. B 


ton* 

180 




A 


lit i 
14J. 4 


Otti c 

ct>4. b 


1 C ft 

15. 0 


Oft <* 

29. 6 


180 * 






141.9 


261.5 


D 1 

8. 1 


18. 5 


118 * 




J^flSlTl D 


145. 9 


270.5 


9. 8 


21.8 


127 * 






145.2 


265.3 


ft c 

9. 5 


OA C 

20. 5 


i no • 

123 






146.5 


269.1 


1 ft 0 

10. 2 


no n 

23. 0 


inn * 

132 






168.6 


285.3 




18. 1 


1 1 i • 
114 






137.8 


253.0 


in i 
1U. 4 


2.1. 4 


i n t * 
101 




B-i$ flam 












iUTJ(. CI lb 












J-L»TJt. Pi 1 o 


142.5 


262.1 


A G 
4. 0 


Q O 
0. J 


on • 

da 




iLfx VH 1 4 












Jttt0115 


151.5 


270.1 


5.2 


10.1 


67* 






150.2 


268.4 


3.8 


7.6 


49* 




imwn 


151.9 


269.5 


4.2 


8.2 


54* 




mms 


138. 4 


242.4 


5.6 


12.7 


25' 




imms 


131.8 


241.3 


3.2 


6.3 


39* 






130. 1 


223.7 


2.0 


18 


30* 





[0 0 4 6] (5) KOffff 
*1-?)SX3*&, 3Jd60U~l 0. tfc^Jl 1~1 
9. fc«ktf^3fem 0 #<C«9teK^T 30 

(mt&Ml) mm&Hte, SJP^lmmCD^T', M 
g : 4. 5%. Mn : 0. 5 1%; Fe : 0. 2 0%, 
Si :0: 19%, Ti :0. 0 5 % <fc Lfefc©"?* 
0. -eo&Jgfflj&glS&^Jil 6 0 00) £01 

<ck?. ft?L*j&t-o: i%£4>&<. iiai$><E>¥i$mB 

iSftO^O: 8 9(tmi*S<. am^<Offi«^t>2. 0 
%i/h$Vi. fLT. 0. 2%IM<14 5. OMP 
a. 3IS3SS2 5 0. 3MPaT, Wl.l. 0%i: 
< . SfcaSS^l** 2 5. 6 J /c im'&^TfHtlC 40 

®n. i8o° mmwi-c*>n.mm§iifr. m&&£ 

[0 04 7] mmM 2 ) HIS^J 2 3 mm<DgB 

ft*?* Mg: 2. 5%, Mn : 0. 4 8%. Fe : 0. 
2 1%. S i : 0. 22%. Ti : 0. 1 0%ttfct) 

ot. ^o&mmmmmmwm (mm •. e o o fg) &s 

2Jc^-r.'H^j2fe. ^7U£j&<0. l%£4>ft<. a 
Wf5©¥i$pjftSga<0. 9lKmt*iS<, hhj^ko 
I«$t)l. 8%£/Jn£H. l/T, 0. 2%SH**U 
0 0. jMPa. 91111217 1; 9MPaT, #W 50 



18. 5%£;*:£<. $fcWJSHia«3 5. 5J/cm' 
*oT«Sttlcffin. 18 0* tttfK»Tt>mg!ttfg£-li: 

[0048] (*ig0<j 3 ~sijs0y 4 ) mmm 3 

4 ttftJP** 3 mm<Dg?#T. Mg : 4. 5%. Mn : 
0. 23~0. 48%. Fe : O. 19 — 0. 2 1%. 
Si : 0. 22%, Ti : 0. 10 — 0. 15%tbfc 

nmm4<D^mi&mmwLm.^-m (mm 6 o o 
m) &m 3 (c^To ms0tj3~#wj4t>. kksw* 

0. l%t^<, atiJ^|C7)¥l%R«ag^0. 9 6- 
0. 9 9tfmi/hS<, Sdlita<Dffla^t>2. 4~2. 
7%t/J\$Vi. -E-LT. 0. 2%W13 9. 3~1 
41. 4MPa, 3I3S3££2 6 0. 8~2 64. 6 MP 
aT. #LfaU5. 0-15. 7%. *^®^fii^2 
9. 6~3 1. 8 J Xcm'$,^X^&tm^zmtl. 

i8o° fttfis^Tfcfts«^^-B-r. Btti45|i*sn 
[0049] mmm 5 ) 5 «, hm^j 4 tra 1; 

fe*. #tX^8. 1%, af»ffld<18. 5J/cm't 



(10) 



17 

[0050] (ssejspj 6 -mt&m a ) msfli 6 -jusey 

6»iS i : 0. 4 7%IC. Sfc(ffi0!l7teFe : 0. 2 9% 

ic mmmsitMn •. o. 9 5%\zmta^ftt><o-csb 
■5. ccoftib. ^mm6-mmm8it. fammwo. 1 

0 3-1. 07 Mm, SU4il(Dffi«$t>2. 9 
-3. 9 X V>. *:<Dtztb. &Zf&9. 5-1 

0. 2%. t&»$g]i<2 0. 5-2 3. OJ/cra 1 
< t^ / j N3 <, fttfatSTCfe 1 2 3~ 1 3 2" -rmsa* 

[0 0 5 1] (HJgtfiJ 9 ) mt&m 9 tt, (*3/S# 3 mm© 
SB#T. HJ60<|4£tt:$fcU Mg : 6. 8 %\Z Vtzh<D 
T, «AffiN«1Rlt?ll <«* :6 0 0iS) £0 4K^ 

■f. SttM9aMgiMii^», sm^cD^Rffi^ 
0 8i/m, &m®j<DMmm& 4 . sxtt** 
t(orzet>. mmm4 ttt&v. 0. 2%m 

a*, fttf asia-era 1 1 4 0 *T*Stt«aEirr. «M£*< 

££3h«9tftflttt£: t Tig/8 "T -3 C £ «pJflg-C*-5. 

[0052] mmm 1 0 ) hjsct 1 0 «, mmtmm 
m 4 tmm%f-cmm& 5 mm©gB#T;& 0 . &jg*aia 

1. 0 8 Mm. Stb^lW®a^7&t4. 2XtW**< 

IfKSkTttl'O 1° *T4Stt«*-B-r, VtttfKJtS 

[0 0 5 3] (tfc«^Jll, 12. 14) fW«0. 5 
mmtn< LfclttfeHl 1. :fecfct/Mg,£2. 2%t{£ 
< CfctttMU 2.Ttt, «JS»<0tt»ttW+#Tjfe* 
^{Cfc-pTUS. ifc. Mn.': 0. 1 3%£&< Lft 

[0054] (jt«^u 1 3 ) tfc'fe^i i 3 «, mmm 1 o 

iraU^ff 5mmOSS»-Pv Mg : 8. 8%lcHllDLfc 
fcCDTv *0&MBpHttK?x' .<«* : 6 0 0<g) £ 
0 6l:if. CCO<tplcMg : 7X£gA:*&« ^?L^ 

tto. ut'Mni*, ata^ra^Rffi^gdu . 2 

7 (tmt^<ftr3T*0^ *ftftHJ««)|IWI> 1 
0. 2 X 0 . 2 XBtftte 1 4 2 . 5 MP 
a, 313^38 Ste 2 6 2. lMP a|:*fV>. W»U # 
tf**4 . ' 6 % t'/hS < " 8 . 9 J /cm' 

<h ; /h$ < mmz& k> , tttfss^-cfe 2 8 ° jciatffe^ 



«H?1 1-293375 
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[0 0 5 5] (Ittfett 15-17) lt«fi»J 1 5 - 1 7 li 
l*JP**3mm©B8#T. mt&m 4 »Ctt»LM n . Fe. 

s im^<4oiw. *<Dtztb. finm* 

0. 1 X<fc4>&<->#. Jitn<gj<D¥i$RffiSga< 1 . 1m 
m£8*.T*50. #tX*t3. 8 — 5. 2%. SSttfc 
7. 6-10. 1 J/cm'&/h3<ttttlCft9. 18 

o' mm&-eb4 9-6 7» ici»»ffc»j«r*a*«» 
io [oo5 6] at&mi 8) tk&mi 8\±. mm&7. 

5 mm Litfc COT. «H»S*<**lcaHr»fc», Sttl^ 
©WR«3gS«l. 1 Mm&Sx. SfcStfl«!i(5D®a 
g5*>5%£j@xTV>-5. *<Dtz&. #tfte5. 6%. £ 
fcffiSIt 1 2. 7 J/cm'i/h$<fiHt^oT* 
9. lfttfg4S&Tfc2 5' lCtttffe^T*a*<f8±UT 

[0 0 5 7] (it»0!ll 9) it&Ml 9tt. ^i3mm 

{£ig<D^iitai$— ^st. stff-a-r 

0. 8 % <!:;*:£ <&oT^<5. 0. 2 XB^Jf* 1 3 1 . 
8 MP a, 5IS3£3te2 4 1. 3MPaT*-5*^ WU 
ifl3. 2%L*^<, SfcafSMfc6. 3J/cm'i: 
< 0 . ffitf KSlT-fe 3 9 * \zmi fc 

[0 0 5 8] «£*0<J2 0) i3!*fiS|2 0 tt. Mg : 4. 
6X, Mn : 0. 15X, Ti : 0. 03%, 
30 I » *5«t^BlS^*E^>©-5^. Fe : 0. 7 8%, S 
i : 0. 7 5%<Z>fflfiSa>£&5. i<g*0i|2Ott, i&m<D 

0. 8 %£;*:#< £toTI^-5<, 0. 2%»Ml 3 0. 

IMP a, §l3g^$«2 2 3. 7MPaT*^. 
^2. 0%L*^<, *fe©»ffit>4. 8J/cm'i 
/Jn$ < «E8tt^oT*J 0 , lfttf«tfcTt> 3 0 • icfttf tc 

[0 0 5 9] (HJgCD^H2) 07 tt, 71/-M 2 «i: 
X^-X7l^-AiK^l 3T««gLT^J5)c$n-5*<*:i 

1, 08«, Wil2 — 5mm©gg^Sr^rf ^7 
l^— Atl^l 3T*-5. 08CDX^— 7 71/- A»l^ 1 
3<D7)l5.?'(?37.h\Z-O^TWLm-rZ>. 5fT, Mg : 
4.5%, Mn:0. 48%,.Fe:2. 1%. Si: 
0 . 2 2 %. T i : 0 . 10 %£-&^. SggA 1 . *5J: 
iPFoJMTMtliLT, Cu : 0. 0 1%. Zn:0. 
07%. Ni :0. 01%. Sn:0. 01 %*^^^> 




(1 
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t, »ISA5 0MPa . ^7>^f7^«iSl 

&. iMiSTootT^'j-yrticaAL. asp?© 

m/sitT, X'S-XXl'-AiBI^l 3£JgJ5£l.;fc* 

;/ 7#X U -^©IS»D *S^fc*B#^T«EEA-;P^*f^ 
idS-fr. *ttr^rt)EEWWff8kPa (AiUfEg 10 

ipT-o. 9 2 kg/ cm 1 ) tisTmm^mmmzfr 

&t5U. 0 3jttm. SUM«$3. 5%T*D, 
0. 2%W*J?5<1 3 9MP a. 3l3M3SSd<2 5 9MP 
a, W13. 3%. mmmit2 6. 5J/cm'<h 

**<»tt*«*o. ^s^is^-rtfciisfiHicD^^- 20 

[0 0 6 0] (fH;5g<Z>^S13) g9tey^sy^#xh 

*<4~5mm<Dgf^**-r-5. 7,7-7 0 J^m 
1411 311 <D*^«9J 2 t U&j£©i§ire, S«g 
«>7Jl 0 0 0 t. m&EEJ]7 5MPa , if^y^r* 
•y^ilgl 2 OmmTU>yf7 7'#10. fl^ffi/N'^X* 
#^©^-f #X bgSlCcfcD, t)MMIS««i#LT, 30 

»&Sg7 0 0*CTX'J-:7f*ilC&A 
U ft&l$O:/?>57*^?70¥i9j8ft ! Srb. 6 5m 

/ s -efr-otammztfta L^M'o.y? >s?y 

j§&£2. 2m/stH, Xr7V>^-MS 

k P a CfcftEE&pT - 0 . 9 2 k r g/ c m') it UT 
»»-t>giS!»J«d^^ S ©38£ #'X y-f * 

^fc„ ^4~5mmOgB^«» isJim& 

0. 1%, Sttl^(D¥^HfflSS^0. 9 7/im. Hffi 
*8KDS«S$5 3 . 5%T&9, 0.. 2%.W73#1 0 2 MP 
a, 3l3g&£#i 8 5MP a. Wl 9. 2%. «S 
Mtt3 6. 5J/cm'i4oT, -Tfb 
&?»tt<DX f7'J>i'*'f — JWP«&1 4 £ 9 &ft4fc 

[0 0 6 1] (*JgO^S84) 01 0tt7;U5zi^A-& 50 




1 1 -2 9 3 3 7 5 



^*^^:-5WiS3~ 5mm*^fr-5>— A 1 5 

T£>*„ >-h7l — A15W»ig«. ^l©HJSfify3 

iRi i;j(aeg«)©»T, si*** i 2 o o t . mmEEij 7 

5MPa , ^7>^tf77 , i<aSl3 0mmT , J> 

7 0 O'CTX'J-XWcaAU iMOT , 7>vtf 
•>-y©5pi^ii«S:0. 7 Om/sTiDit&fcfl-aoU ft 
j£B3©y7>>^<a¥i$i$ft£2. 5m/s£LT. > 
-h7l/-A 1 5*^fiELfc+r e^-TrtlC^»*5<fe% 

zWfettff 1 0 k P a <A^JES*re-0. 90kg/c 
m') «hbT^^>«ili?fiJt5^*^co^^^XSr«^3? 

-a-fc. ^-f *xh^?jiTi§^n/i->-h7U-Ai 5«c 

2*U &#ttMS^All^&g&£-©&M31£fTfc>-r 
^fc. ^©SS*, f*3JP3~5mm©gB&te. f§.Hm& 

0. i~o. 2%, ata^f^RS§i7i<o. 95^ 

iru &aj#»©ffi«#s 2 . 6~3. 3%-C*0. 0. 2% 
IMl4 0~15 0MPa, 5I3I3££#2 6 0~2 7 
5MPa, #W14. 2-16. 0%. *»fittt2 
6. 5-30. 2 J/cm'tft^T, f&fflSSrJSS-T 
£ t>ft£9te©->- h X V-L, £& 0 g»{t;-r-5 d i^T 

[0062] mfammms) m\ i«t;p5^^a-& 

&r^£>£££^/P 3 — 5 mmi£WT^)-t>-X^<>->3 >;* > 

a*-i6t$5. u-x^>^3 >*>n— 1 Gv>mm 

tt. «l©HJa^J4£|5lU;«aJ5£<D^T, mffiO>tl2S 

0 0 t. t#jgJBE73 6 5MP a . ?7>S>*^y 

mi 5 0mmT'J>^-^#Hfl. SJGEA*;P^#^oy 

Mig7oot^u-yrtfcaAu (Sii 

^fCD7 p 7>>'A'5 i 'yy©^jS^*0. 6 0m/sTjD 
jgS^MiDL. i«iS^oy5>^-\'CDJpi^)g«*2. 1 
m/stLT, +l-X^>->3 >x< >;\*— 1 6 SrJgfiKLfe 

5/ ^X U -y<^it&^P *Sl^*^TMJE/^^S:f^ 
^^fcf^WrtJ£77^lfe^BEl OkPa (A^.K 
S^T-0. 90 kg/cm') <»: UT^^glS^a 

^*^co^^^x*^$-ii-7t. y-iuxvmfe-zmz 
txfc-y-x^>->3>^>n-i 6tc*fb, 
AxBt^jas^fo^s^fT^-ric, ^n-^wDm 

*3~5mmWgg^H ^,?L^0. 1~0. 2 %, S 

tb^jo^Hffl^gdu . 0 5 &tn®e>mmm 

3. 1~3. 9%Tfet), 0. 2%B7ja<l 3 8~1 4 
5MPa. 5lia§^2 5 7~2 7 2MPa, 
3. 0-15. 0%, t$ili2 5. 0-28. 5 J/ 
cm'i&ot, ^MS^iS^-rtfeiSiiJttOltX'O 



2! 
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->3 >*>A- 1 6 tflQ llMit? 2 It. 
[0 0 6 3] 

KWttT^S^-f*^ h«. H«tkT. Mg : 2. 5~ 
7 Mn : 0. 2~1. 0 %, T i : 0. 0 5~0. 
2%. S8BA1. *J«fcCPFpJjSfi9^iffi#liUT. Fe : 
0 . 3 56*SI. S i : 0 . 5 %UTF. C u : 0 . 0 5 % 
£TF. Z n : 0 . 15 %£TF. N i : 0 . 0 5 %&>T> 
Sn : 0. 0 5%£TF£^*. Mi£aS;*ftl>T, 1 
~5mm<Dft/3aB&«StfUlS7!><0. 5 %«T. Sffl^O 10 

yxmiamm* 1 . u m«r. fitn^sia^a* 5 % 

KTT*0. J IS Z 2 248 &B*mEl&tf £tg$ 
#S©m»tfi£»C«J;»K Jf L&JI$te3S8S<Z>¥Sa<l 2. 
5mm. Sigfctf-©;P£ 1 ~5mmT, 10 0° &L±&m 

{t^H^dt^T^-S. 20 

[0 0 6 4] m\3tW<DMmtiL7)l5.y4tl7> Mi. ft 
»tfcT, Mg : 2. 5~7%. Mn : 0. 2~1. 0 
%x T i : 0. 0 5~0. 2%. Sg&A 1 , 43«fctPFnJ 
ffifi<PF*£#J£>?-£» Fe : 0. 3%*g§. S i : 0. 5 
%&TF, C u : 0 . 0 5 %£TF. Z n : 0 . 15 %&. 
T. Ni : 0. 0 5%J£AT. Sn : 0. 0 5 %£TF£^ 

•j - &m l , u > y? 1 yf*# y ^ > s? v * zf\z 

S7*7 zf&mmzf? >i?*x>J-7(D&ma 30 
^7>v ? r^^^ir«fc0i^ji-cm2lta$fTP^ji^te 

[0 1 ] kmm 1 co^ii 1 mm<z>®&.<Di8tmm®imtm. 
(mm :'6qo«) &7f;-rm-v&z>. 

: 6 0 01) '&7*-t®*%2>. 
gffifll 4 toftm 3 mmCQ8Stt<D&JWES8fl*ffl«& 
: 6 .0 r 6 *,40 



* [04] mmm9<nmm3mmv>&{SL<D&mm&&mm 
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